JiBMARKS 

C\mms 108-134, 137-139, 142-160. 21 1-235, and 297-318 are pejidhig and stand 
rejected. C!ahns 2lk 297, and 298 are objected to. €lajms 108, 119. 120, ! 59, 160,211,297, 
298, and 304 have been amended. No new matter has been introduced, Reconsideraiion and 
allowance of Clairas 108-134, 137-139, 142^160, 211-235 m6 297-318, are njspect&lly 
requested. 

The Obleetion to Claims 21 1 . 297. and 298 

Claims 211, 297, and 298 ai'e objected to for misspelling the term '^:»rgaiiisms." 
Claims 21 L 297, and 298 have beeft amended to correct the spelling of the terrn "organisms." 
Accordingly, removal of the objection to Claims 21 1, 297 juid 298 is respeetliaiy requested. 

li^JIsiMiMJ^Mms and 304 Unde r 35 U.S.C. § 1 12. SecondJRia^^ 

Claims 119421 and 304 stand rejected under 35 llS^C. § 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicants regard as the invention. The Ikaminer has taken the position that the term '■associated 
with" in Claims 119, 120, and 304 is % relative: term which retjders the claim indefimte. 
Giaini 121 is tiyectfed for depending on Claim 120. 

Whde not acquiescing with the Examiner's position^ but in order to facilitate prosecution. 
Claims U 9, 120, and 304 have been amended to replace the term "associated with" with the 
phrase "having a correlated occurrence across a populalioh." Support for this amendment is 
found throughoui the specification as filed, tor example, a i page }48, lines 16-26. Accordingly, 
removal of this ground of rejection for Claims 119-121 and 304 i s respectlnlly requested. 
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Ihe_ Rgiection of Claims 108-134> i37-im 142- 160, 2n-a35_an£jL29KiigJ^^ 
IL4C,„$ TOe ) as Being Anticir>ated b y U.S. 20 06/011 1849 (Sc hadt ct ay 

Claims 10^-134 137-139, 142-150, 2 M -235 and 297-318 ^tand rejected under 35 U.S.C. 
§ 102(e) as being anljcipated by U.S. Patem Publication Ma 2006/0 ili 849 (Schadl et ai.). 
Appiicants respectfully traverse this groaridof rejeetiqn for at least the IbllGwiiig reasons. 

While not acqufescjHg to the Bxamincr's position, but iti (>rder to facilitate prosecution, 
independent Claims 108, 159, 160, 211, 297, and 298 have beenaownded as foOovys: 

Claim 108 has been atnetided and no\V recites: 

A method for determining whether a Srst trait Tj is causal far^ 
rtmmio. o r Indcbendent of a second tmh m a plurality of organisms 
of a species, tlie method comprlsiiig: 

(A) idciitilying one Or more loci sn the gcnonie of said species, 
whereiii each locus O of said one or more loci is a site of colociilization 
for (i) a respective quantitative trait locus (QTL|) that is geneiically linked 

to a variation in the first trait T j across the plurality of organisms aad (li ) a 
respective quantitative trait locujs {(yfL2) that is genetically linked to a 
variation in the second trait T? Jicross said plurality of organisms; and 

(B) determining whether said first trait Tj, is causal for^ 
rea ctive to. or indep enden t of said second trait 'I^^ comprising testing, for 
each respective locus O of said one or more loci identified in step (A), 
whether (i) a genetic variation O"- of said respective locus 0 across said 
plurality of organisms and (ii) said variation in said second trait T2 across 
said plurality of organisms are correlated coudiiional on said variation in 
said first tiijit Ij across said plurality of organisms, 

wherein, when the genetic variattpn of (i) one of more loci 0t«-*sted 
in (B), and (ii) said variation in .said second trait T2 across said plurality of 
organisms are correlated conditional on said variation in said first trait Tj 
across said plurality of organisms, said first trait I'l is determined to be 
causal for, and not reactive or independent of. said second trait T? 
wherein step (B) is performed by a .suitably programmed cotnputer. 
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Claim 159 has been amciided and now recites: 

A cosnputer program product for use in cortiunetion with a 
computer system, ihe computet program produet comprising a con^putcr 
readable storage medium and a computer pfogr4mi mechaTiism embedded 
therein, the computer prograrn meehanisra comprismg: 

a tj/Ti overlap module that comprises tnstruttiows for identifying 
one or more loci in the genome of a species, wherein eaeh locys Q of said 
one or more loci is a site of colocalization for (i) a respective quantitative 
ti-ait locus (QTLj) that, is genetically linked to a variation in a first trait 1} 
across a plurality of organisms in said species and (ii) a respective 
quantitative trait locus (QTLj) that k genetically linked to a variaiion in a 
second trait T2 across jsaid plurality of organisms; and 

a causality test module, for detennining wlicther said iirst trait T( 
is causaJ for reactive to, or i ndependent of said second trait T2 that 
cpmpriseis insh-uctions ifor testing, lot one dr more locus 0 of said one or 
niore loci, whether {i)a genotype random variable O* of the respective 
locos O across the pkiraiity ol' organisms and fii) said variation in the 
secoTHl irait'iS across the phuiility of organisms are correlated conditional 
on the variation in said first trail T, -across the plurality of organisms. 



Claim 160 has been amended and recites; 

A computer system cdtiiprising: 
a central processiiig unit; 

a memory, coupled tp the central processing unit, the memory 
storing an Q j/Q^ C^verlap module and a causality test module; whenstn 

theTi/rj overlap module comprises instructions for identifying 
one pr more ioci in the ge!«>me of a specie^i wherein each locus Q of said 
0T\e or rhoi-e loci is a site of eolocalistation for (i) a respective quantitative 
trait locus (QTlyf) that is genetically linked to a variation in the iirst 
trait T} across a piurality of grgfetsras of said species and (it ) a 
respective quantitative trait locus (QTL2) that is genetically linked to a 
variaiion in the second trait across said pluraliiy of organisms;^^ 

a causality test module for determining whether said first trait Ti Is 
causal tor, reactive to. or inde pendent ot: said second trait that 
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camprises instaictioiis for iesiing, for one m more loel (> iii th^ at least 
one locus, whether (i) a genotype random variable for the respective 
loeus O across the pluraUty of organisms and (ii) said variation in said 
second trailT2 across said plumliiy of organisms are correlated 

conditional on the variation in the first trait T j across said plujaHty of 
orgamsrtis. 



laira 21 1 has been aiiieiided and now recites; 

A method for deteritiimng whether a first trait Tj is causal for^ 
.iMetive'to. or mdeocndent of a ^setc^nd trait T3 ina phitality of organisers 
of a sipeeies, the niethod cornprisi ng: 

(A) identifying a locus O in the genome of said species that is a 
site of coiocaiization for (i) a quantitative trait locus (QTf.!) that is 
geiieticaiiy linked to a variation in the first trait T\ across all or a portion 
of the plurality of organisms and (ii) a quantitative traii loctis (Q'ri.2) thai 
is geneticaiiy linked to a variation in the second trait across ail or a 
portion of said pluraiity of organisms; 

(8) quantifying a first coefficient of determination between 
(i) a genetic variation O* bf smd locus O across all or a portion: of said 
piitrality of organisms and (it) said variation in said first trait Ti across all 
or aportion ofsaid plurality of organisms; arid 

(^■^ quantifying a second eoeffi.cient of determination between 
(D^said genetic variation Q* of said locus' Q across ali or a portion of 
said plurality of ^Fj^at^skm^ji organisn^s and (ii) said vaiiiation in said first 
trait 'f I across al! or a portion of said pi uraHty of Ofgasisims organis ms. 
al\er conditioning on said vmiation in said: secotjd trait ^<;«^ss all or a 
portion of said plurality of orgatiisms, wherein 

said In st trail Ti is deemed to be causal fo r, and n6t reacti ve to. or 
independent of said second trait when said first coefficient of 
detennination is other than zero and said second coefficient of 
determination cannot be disiinguislied from zero, wherein ai least, one of 
steps (A) or (B) is performed by a suitably pfogrartirried computer. 



sim 29? has been amended and iiow recites: 
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A computer program product far use m conjunction with a 
computer systerik the computer program product comprising a computer 
readable storage medium and u computer program mechanism embedded 
therein, tlte cofmpuier program mechanism ibr detsrmining whether a first 
trail Tj is causal fo r, reactive to. or independent otV a second tt^it ! ■) in a. 

plurality of organisms of a species, the computer program mechanism 
comprising: 

(A) instructions for identifying a locus 0 in the genome of said 
species that is a site of colocalization for (i)a quantitative trait bcus 
(Q.H-{) tiiivl is genetically linked to a variation in tiie Orst Irait Ts across 
all or a portion of the piuraHty of organisms and (ii)a quanfitative trait 
locus (QTL2) that is genetieally linked to a variation iti the second trait Tj 
across all or a portion of said piutaiity of organisms; 

(B) instructions for qijantifying a llrst coefficient of 
determination between (i) a genetic variation 0* of said iocus Q across all 
or a portion of said phjrality of organisms and (ii) said variation in satd 
first trait I j across all or a portion of said plurajity of organisms; and 

(C) instructions for quantifying a second coefficient of 
determitiation between (i) said genetic variation of said locus Q across 
all or a portion of said plurality of efgtttji^s org anistns and (ii) said 
variation in said ti*ait T] across ail or a portion of said plurality of 
0t=gaf»i«-is MgiQiSBir. after conditionit^g on said \'ariatioft in said second 
trait 1"2 across all or a partioa of said plurality of prgamsms, wherein 

said iim trait I'l is deemed to be causal fo r, and not reactiv e to or 
MS£ g"<^'g»t j?£ said secbnd trait xvhen said first coefficient of 
determination is other than zero and said second coefficient of 
determination cannot be distinguished from zero. 



Claim 298 has been amended and now recites; 

A epmputer system coinprising: 
a central processing unit; 

a niernoiy. coupled to the ceniral processing unit, the memory 
comprisiing: 

(A) instructions for identiiying a locus O in the genome of said 
species that is a site of eolocalization ibr Ci) a quantitative trait locus 
(QTLj) that is genetically linked to a vaj-iation in the first trait Ti across 



al] or a portion of the plurality of orgajikms arid (ii) a quantitmi 
iocus (Q TLi) ihat is genetically Hnked to a variatian m the second trait T:> 
across aO or a portion of said plurality of organisms; 

(B) instructions Ibr quantifying a tlrst coefficient of 
deterrniaaliori between (j) a genetic variation O* of said iocus Q across aii 
or a portion of said pliirality of orgainsms and (ii) said variation in said 
fi rst trait T) across ail. or a portion of said piuraiity of organisms; and 

(C) iristnictions; for qimmilying a second coefOcienl of 
detennination between (i) said genetic variation of said locus 0 across 
ai! or a portion of said plurality of efgaiBS»SH^& aEMk^^^ and lii) said 
variation in said first trait I j across al! or a portion of said plurality of 
o*^*sia*s org anisms , after conditioning on said variation in said second 
trait T2 across all or a portion of said pluraltty of organisms, wherein 

said first trait 1\ is deemed to be causal for , atid not reactive to o r 
M§iMl4gBL_s£ said second trait T2 when said Hrst coefficient of 
determinatiaii is other than icero atld siaid second coefficient of 
determinatipn cannot be distbgulsbed from zero. 

Supportibr these amendments is found throughout the speciiicatioii as filed, published as 

WO 2005/017652, ibr example, at page X lines 15-26 (stimmary of inveittton); pagt 12, line 21 

to page 14^ \im 11; page 24, line 30 to page 25, !i«e 16, HQVMS 1 arid 3A-E; page 31, 

lines 26-29: page 32, line 5 to page 35, line 13; page 55, lines 16^26 and page 57, line 27 to 

page 62, line 13. 

Fdrexampie, the summafy of the iilvention at page 3 Jines 1 5-26, states: 

Systems and methods for identifying genes (hat affect complex 
traits are provided. Advantageously, such systems and methods are not 
restricted to ideiuifying causative genes witSiin regions shared by cis- 
acting eQ'l'L and cQl .f , Instead, they make use of gene expression cis- 
and ttatis-acting O'll. intfarhiation as well as diisease trait QTL information 
in order to identify cellular cor\stituents thai are uhder the eotitirol of the 
disease QTL, In other words, the present invention provides a process for 
identifying cellular constituents whose abundances are niodulated by a 
disease trait QTL, and that, in turn, modulate the disease trait in a causal 
fashion. Additionally, the present invention provides a process for 
identifying disease traits thai are causal for variations in ceihilar 
constituent levels, lnihe .fortner case the ceil ula r constituents are causal 
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it>r Ae disease trmt. whereas in the laUer case the c ellul ar const ll^^ 
In active to the disease tr ait, (emphasis addec}) 



As lin ther described in the specific^^^ 16-2#: 

The aim of t he causality lest is to distingui sh between ihQ 
relationships thai indicat e a Ceilolar con stituent is cmml for t he clinical 

trait (sce narios 302. 308. ai^d 3 10 of Fig. 3 A) from those that are^ reacjive 
ta.or.indepe ndentof th(y hs^ 

<C£igj.JAi- 'Hie test ibr causality tnvoiving QFL, celiular constituent 
abundance (e.g., gene expression) and disease trait data is based m the 
same conditional probabilities thai underlie tnutuaj information measures 
Jhai form tiie basis of ihe more general Bayesian network reconsiniction 
problems. See, for example, Pearl, 1983, ProbabiMslic Reasoning in 
Inteliigent Systems; Networks of Plausible Inferehce, Morgan Kauimanii! 
Publishers. Inc., San Francisco. The causality test assesses whether the 
Qll. (Q) and the disea.se trait (T) are correlated conditionai on the cellular 
constituent abundance trait (G), (eniphasis added) 



It is noted that independent Clairhs 108, 159, 160, 21 1, 297, aiul 298, as amended, are not 
anticipated by Sehadt et al, because Schadt et gl. does not teach all the limitaaons of the ciainis. 
as amended. For example, Schadt el at does not teach a method of determining whether a first 
trait Tj is causal for, reactive to, or independent pf a second trait Jz, as claimed Rather, Schadt 

et al. is generaily directed to methods for combining gene expression data with genetics data to 
detennine whether the eQI t and cQIL colocalixe to the same locus in tlie genome of a species 
in order to elucidate biologieal pathways associated with traits. See Schadt et al. at 
paragraph {0017|. M further described in Schadt, at paragraph 0018, gene expression data is 
analyzed in order to verily that genes are involved in the same pathway, or whether a set of 
genesTepresents more than om biologtcar pathway, 
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rhereibre, it is deinflnsimted ihat Cicums 108, 159. 160, 21 1, 297, and 29S, as amended, 
are not anticipated by Schadt et ai. Accordingly, rernovai of ihis ground of rejection tss 
respectfuHy requested. 

Conclusion 

Appiicants belieViE; that all of the pending claims are in ctmdition for atiowanee. 
RecohsideratioM and ftvorabie action are requested. If any issues remain that may be 
expeditiously addressed in a telephone interview, the Examiner is encouraged to telephone 
applicants' attorney at 206.6^5.1655. 



Respectfully submitted, 
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